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Development of functional molecule-targeted diagnostic and therapeutic agents
for attention deficit hyperactivity disorder
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Attention defect hyperactivity disorder (ADHD) is characterized by
inattention, hyperactivity, impulsivity, and social deficit. But there are few ADHD model animals
for development of therapeutic agents. In this study, We evaluated the phencyclidine (PCP)-treated
mouse and EP1 knockout mouse as ADHD animal model and developed the anti-ADHD drug. Based on the
behavioral and neurological experiments, anti-ADHD drug responsibility, PCP-treated mouse and the
EP1 knockout mouse have good validities for ADHD animal model. We clarify that Hispidulin, which is
a flavone isolated from Clerodendrum inerme (L.) Gaertn (Cl), is effective for behavioral
abnormalities in the PCP-treated mice.
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Fig. 1: Normal circadian rhythm
and ADHD-like behaviors in
EP1 knockout mice. Activity in
dark and light phases (A), daily
food (B) and water (C)
consumptions, social behavior
time in social interaction test
(D), jumping latency in cliff
avoidance  test (E), and
exploratory preference in novel
object recognition test (F). Each
column represents the mean =+
SEM. **p < 0.01 vs wild-type
mice. ##p < 0.01 vs each training
trial. +/+: wild-type, -/-: EP1
knockout mice.
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Saline PCP (10 mg/kg) Fig. 2: Hispidulin attenuated social
=3 5min withdrawal by activating dopamine
254l 10 min D1 receptors (D1Rs) in chronic
PCP-treated mice. Hispidulin (10
# mg/kg) was administered
20+ intraperitoneally 10 min before the
social interaction test, and SCH 23390
4 (0.02 mg/kg) was injected
154 subcutaneously 10 min  before
§ hispidulin administration. Data are
10+ x § x presented as the mean + the standard
error of the mean (N = 8-10). *p < 0.05
vs. the vehicle-treated/saline-treated
54 mice; #p < 0.05, ##p < 0.01 vs. the
vehicle-treated/PCP-treated mice; $ p
< 0.05 VS. the
0 . : . PCP-treated/hispidulin-treated mice.
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